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Persuasive computing technology has become popular in our daily lives (Bogost, 18 2007; Shuib, Shamshirband & Ismail, 2015) . Serious games, as a type of persuasive 19 technology, are computer/video games with a set of cognitive design properties to 20 focus on changing user behaviour and transferring knowledge, instead of the mere 21 entertainment function of traditional games (Ghanbari, Simila & Markkula, 2015) . including education, heath, and tourism, motivating its adoption in a non-gaming 37 context (Xu, Weber & Buhalis, 2014) . The recent 5 years has seen the spread of the 38 terminology 'gamification' (Epstein, 2013) . It usually refers to the application of 39 game mechanism outside its original domain (Deterding et al., 2011) . Through a wide 40 range of applications and support functions, its potential for business is significant, 41 such as engaging customers in experiential co-creation and training service providers 42 for innovative processes and functions. 43 44 Seaborn & Fels (2015 p16 ) state that gamification has its "roots in marketing 45 endeavours". For example, loyalty cards, stamp books, competition and reward 46 membership, are early approaches as customers can collect points to exchange for 47 presents and gifts. Foursquare partners with some restaurants to redeem game players' 48 virtual rewards or check-ins into free cupcakes and drinks (Frey, 2012) . WTM (2011) 49 states gamification is spreading to the travel industry and predicts it to be a popular 50 future trend for travel industry. Research on gamification is emerging with only a few 51 academic papers discussing the use of gamification for marketing and service industry 52 The aim of this study is to investigate how gamification could support tourism 58 marketing. The objectives of this paper therefore include: 1) systematically review the 59 concept of gamification; 2) explore game design elements that are applicable in the 60 tourism industry; 3) review best case practises on the adoption of gamification in the 61 tourism industry; 4) discuss the benefits of gamification for tourism marketing. 62
63
In order to investigate how gamification can benefit tourism marketing, this research 64 has been conducted with an exploratory research nature based on mini case studies. A 65 case study is a research strategy which usually studies one or multiple cases, often 66 used when research is still in its early formative stage (Punch 2005) . Gamification is a 67 new research field with multidisciplinary attention, although some scholars have 68 focused on this topic, this field is still new. In addition, this field is typically 69 choices, progression to the next level, team work or competition with other players. 161
Serious games include competitions against other players as part of the gaming 162 experience whilst often concentrate on individual experience. Game dynamics work 163 together to create a meaningful game experience, or in other words, aesthetics 164 (Werbach & Hunter, 2012) . Aesthetics describe emotional responses from the player, 165 such as feelings (fantasy, sensation), emotions, and fun. The MDA works together 166 towards the range of meaningful game experiences. Players experience game play 167 from aesthetics which is influenced by game dynamics, which in effect is guided by 168 game mechanics. From another point of view, through a set of carefully designed 169 game mechanics, game designers can create the game dynamics, which will in turn 170 generate unique game experiences for players. See Table 1.  171   INSERT TABLE 1 NEAR HERE  172   173 Game dynamics, mechanics and components constitute game elements (Werbach & 174 Hunter, 2012; Seaborn & Fels, 2015) . A set of game elements have been proposed by 175
Cunningham & Zichermann (2011) such as presents, collection, achievement, team 176 work, feedback etc. However, these mechanics have been criticised by other 177 researchers about whether they are crucial (Bogost, 2011; Robertson, 2010 intrinsic motivation contributes to long term engagement and enjoyment. Hamari 190 (2013) reports that extrinsic motivation such as reward has no effect on increased 191 playing activity. Researchers suggest both intrinsic and extrinsic motivation need to 192 be considered to create a meaningful gamification experience. 193
User input in gamification 194
User Centred Design (UCD) approach is a widely used approach in game design. It 195 considers the end user's needs and wants, identifies the player's interests, 196 emphasizing user involvement in the design process (Norman, 1988; Nicholson, 197 2012) . Emphasizing user input, the carefully designed gamification system should 198 identify the individual player's needs, wants, abilities and limitations, and lead to the 199 change of player's behaviour. 200
The intrinsic motivation of game play refers to playing games for the pure enjoyment 201 of game play (Ryan & Deci, 2000) and for the hedonistic value of game play. 202
Successful gamification should address this intrinsic motivation by using game 203 mechanics to respond to the players' inner call, attracting them to the pure enjoyment 204 of the activities; to the hedonic function rather than the utilitarian function of gaming. 205 used. To achieve a deep engagement and high satisfaction, gamification needs to 217 respond to the players' inner call (Nicholson, 2012) . 218
Three groups of intrinsic rewards have been identified according to self-determination 219 theory (Ryan & Deci, 2000) : namely relation, competence and autonomy (Schell, 220 2008; Deterding, 2011; McGonigal, 2011) . 221 1) Relation involves interacting and connecting with other players (Schell, 2008; 222 Deterding, 2011). Groups, messages, blogs, chat, connection to social networks are 2) Competence usually includes game player's feeling of having the ability to master 231 the system and achieving goals, such as instant feedback, progression, leader boards 232 and levels (Csikszentmihalyi, 2008) . Similarly, tourists' leisure motivation also 233 includes challenge and mastery (Beard & Ragheb, 1983) . Tourists go on adventure 234 holidays to look for self-challenge and tourists go on special holidays to learn new 235 skills and abilities. Through gamification, tourist players can also gain competence 236 virtually and have the feeling of achievement in the gamified system. 237
3) Autonomy is the personal will to action, such as the use of avatars in games (Schell, Brazil) virtually and through interactive involvement players can get to know the 340 tourism attractions and their brands (Sigala, 2015b) . Such an innovative way of 341 tourism marketing uses some popular gaming elements, such as avatars, rewarding, 342 gifting, sharing and fun. It also offers an opportunity for tourists to experience the 343 destination virtually. Discover Hong Kong city walk is a gamified mobile app that 344 offers city walks structured around four different topics, such as travel through time, 345 adventure in architecture, etc (Bulencea & Egger, 2015) . Tourists will be encouraged 346 to take these city walks and will be awarded a stamp when they finish at least 50% of 347 their walk, which can be shared on Facebook (Stadler & Bilgram, 2016 ). This app is 348 one of a few mobile apps initiated by Hong Kong Tourism Board for the purpose of 349 promoting sites and encouraging tourists to visit more places in the city. can also be used to enhance tourist on site experiences. Gamification can add to on 386 site experiences at the following areas: fantasy, immersion and fun. 387
The fantasy experiences and the freedom to act in a virtual world are important 388 motives for game players (Xu et al., 2015) . In video games, the environment has been 389 used to stimulate this fantasy, for example, location, weather, and a specific season, 390 which all add to stimulate fantasy emotions (Bulencea & Egger, 2015) . In a carefully 391 designed gamified system, tourists can choose their avatars and have the freedom to 392 play someone else, to enhance their fantasy experiences in a fun, and more 393 stimulating way, leading to a higher level of satisfaction. 394
Regensburg is a UNESCO World Heritage Site in Germany. In order to improve 395 tourists' active learning about the history at the destination, a mobile app 'REXplorer' 396 has been developed (Waltz & Ballagas, 2007) . Using fantasy role play, tourists can 397 act as assistants to a virtual figure 'Rex' to explore the destination. Tourists, guided 398 by the mobile app, play the game whilst seeing the sights, interact with historical 399 buildings and characters. They can take pictures and receive a personalized geo-400 referenced webblog of their walk when they finish the game (Fig.2) . This game offers 401 the virtual avatar, allowing tourists to play someone else to experience Regensburg, 402 the nature of this experience becomes fantasy and personal, and adds fun to the visitor. 403
Rather than passively seeing the historical buildings, the game encourages tourists to 404 actively explore the history behind each building and attraction, to engage with the 405 destination in a fun way, offering a deeper understanding and meaningful experience. providing instant feedback for the player's achievements, responding to the players 457 emotions in a fun and rewarding way before, during and after trip. 458
Goecatching is a popular outdoor game based on the classic treasure hunt (Fig 3) . 459
Players use GPS enabled devices (such as smart phones) to find treasure boxes on site. 460
Initially, it was not specifically designed for tourism, but now Goecatching also 461 partners with local tourism associations to create special treasure hunt tours. rewards, gifting and sharing are used to increase customer loyalty in this gamified app 495 (Fig 4) . 496
INSERT FIG 4 NEAR HERE 497 3.5 Entertainment 498
Fun is a basic gaming element for every game. Games will bring fun and 499 entertainment to marketing (Zichermann & Linder, 2010) . Games as an entertainment 500 tool, can be played before, during and after the trip. From tourists' point of view, pre-501 trip games are mainly played to kill time, while during trip games are played to 502 enhance on site experiences particularly those location based games (Xu et al., 2015) . 503
Stratford upon Avon, the hometown of Shakespeare, has developed a new app 'Eye 504
Shakespeare'. This gamified mobile app, uses augmented reality tool to provide the 505 tourists with a 3D virtual 'Shakespeare', who introduces his birth place, shows 506 tourists around and allows tourists to take a photo together with this virtual figure (Fig  507   5 ). Instead of traditional tour guides, this virtual figure of 'Shakespear' telling his own 508 stories is much more fun. By using some gaming elements such as reward, story 509 telling, fun, it provides tourists with a fun, interactive, and engaging experiences. Players can play as managers of a "virtual" restaurant in the hotel, 517 (www.news.marriort.com). They can create their own restaurant, where they can buy 518 equipment and ingredients on a budget, hire and train employees, and serve guests. 519
When they proceed, they can also play other roles in the hotel. Points will be given 520 when they satisfy a customer's need. In the end, players will get rewards if they make 521 a profit (http://news.marriott.com/2011/06/my-marriott-hotel-opens-its-doors-on-522 facebook.html). The aim of this game is to get people to know the operation of hotels, 523 generate interests to work in hotels, and stimulate new staff training for human 524 resources (Xu et al., 2014) . 525 526 In addition, some of the useful gaming elements have also been used in tourism 531 sectors without developing a specific game. For example, KLM uses the gaming 532 element of surprise and gifting, to deliver a surprise gift to KLM travellers using data 533 generated from Foursquare and Twitter (Bulencea & Egger, 2015) . 534 535 Table 4 including business, education, and health care. This paper reviews the trend of 553 gamification, systematically conceptualizes gaming and gamification in general terms 554 and in specific tourism fields. Drawn on MDA model, it identifies game design 555 elements, and discusses intrinsic and extrinsic motivational factors that contribute to 556 meaningful gamification. It recommends some of the best practises of gamification in 557 the tourism context and discusses the benefits of gamification in tourism marketing. 558
Extensive literature review demonstrates that gamification is a vital movement for 559 business in general, and it is also emerging as a future trend for tourism. A wide range 560 of tourism sectors are applying gamification into tourism marketing practices, co-561 creating tourism experiences and training employees. 562 563 A set of gaming elements has been identified, such as, the commonly used badges, 564 rewards, points (extrinsic elements), relation, autonomy and competence (intrinsic 565 elements). As intrinsic elements respond to the players' inner call, focusing on the 566 hedonistic function of gaming, it is often found to be more influential, and will 567 contribute to a deep engagement and great satisfaction (Deci et al., 1999; Ryan, 2012) . Through a wide range of applications and support functions, the potential of 573 gamifcation for the tourism industry is significant, such as engaging tourists in 574 experiential co-creation and training service providers for innovative processes and 575 functions. Gamification can be used to enhance tourist on site experiences, and also to 576 be used as an innovative marketing tool before the trip or to share experiences and 577 stimulate repeat visit after the trip. Gamification is emerging as an innovative way of 578 marketing that can attract potential tourists, build up unfamiliar tourism brands, 579 particularly for those less well known destinations. A few best practise cases show the 580 innovative concept of gamification has been widely used within the industry, 581
including Destination Management Organizations (DMOs), airlines, hotels etc.. 582
Gamification of tourism can contribute to a more rewarding interactions and higher 583 level of satisfaction, as well as increase brand awareness and loyalty to the 584 destination.
Based on game design elements, tourist players will experience 585 challenges, rewards, competition, story telling, fantasy, role play etc, enhancing their 586 on site experiences at the destination. The gamified system creates fun, engaging, 587 rewarding tourist experiences, contributes to a deeper engagement, understanding and 588 learning, higher satisfaction with the tourism company, establishes a fun and personal 589 experience, which contributes to increased brand awareness, built up customer loyalty, 590 and enlarged profit for the tourism company. To the tourists, the benefits of 591 gamification include both the hedonistic value of the game play, such as the 592 enjoyment and fun of playing games, and utilitarianistic value of the game, for 593 example, the tourism information provided in the game, the rewards (free tourism 594 tickets and sales coupons) generated from game play. To the tourism company, the 595 benefits also include a dynamic engagement with the customer, increased brand 596 awareness and promotion and added customer loyalty. However, gamification has its 597 own weakness and limits, for example, it usually appeals to younger generation and 598 the results of gamification maybe context specific, therefore, a careful design is 599 needed. 600 601 Nevertheless, gamification is an emerging research topic in many fields, such as 602 education, business management, marketing, health, sustainability and computer 603 science. Academic research on the application of gamification in specific tourism 604 field is still scarce. As tourism gamification is still in its infancy, only a limited 605 amount of existing research is relevant. This paper is only an exploratory research 606 that tries to conceptualize gamification in the tourism context with a few case 607 examples. Besides, gamification is involving rapidly in the industry and new games 608 and new applications are emerging everyday, such as the popularity of Pokémon GO. 609
Research on gamification of tourism needs to be constantly re-validated and a 610 continuous investigation is needed. Based on the results in the paper, the researchers 611 would like to suggest the following research directions: 1) the difference between a 612 fully fledged game and the gamified system and whether this would influence user 613 experiences; 2) the design process of gamification in the tourism context based on the 614 nature of tourist experiences; 3) the successful implication of useful gaming elements 615 in different sectors in tourism; 4) in-depth case studies and empirical research on the 616 effectiveness of gamification's influence on sales and purchase behaviour in the 617 tourism context. 5) tourists' and service providers' preference on tourism gamification 618 from a user perspective. 619 620
